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ABSTRACT 


ims thesis develops a cost/benefit matrix model of 
@emerience processes. The model is designed to assist analysis 
Pemeommolex multi-nation interactions when an issue vital to 
Piemmiaelonal Survival of each participant is in the balance. 

Pweuariety Of interactions are examined utilizing the 
ieee to determine it deterrence exists. The analysis of the 
[meres interactions results in the conclusion that deterrence 
emotes when an assured destruction capability exists. Further, 
Pamemrence 1S 10St in certain cases when the assured destruc- 


mien Capability is not maintained. 
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PoeeineeNUCHE A oeOLl GY DROBLEM 


Neterrence liaS beén recognized as an integral component 
Seotratesy since man first fought his brothers for food. 
Military strategists throughout mankind's history have en- 
Meeocd the concept of deterrent force, both in theory and in 
moe field. 

(ioe no longer Limite@eto the power of the club when 
disputing his neighbor. Today man holds the power and tech- 
memmocical Expertise to reach out from the planet of his birth, 
Mmeeme his cities and feed his hungry. It is with this same 
Power and technology that nations can eradicate cities, devas- 
free populations, and contaminate the Earth. 

Hemernence was modified 1m scope as the power and number 
memnucle¢ar nations increased. The production and testing of 
mae first nuclear devices changed not only the face of warfare 
but also the international view of war. The purpose of this 
thesis is to investigate deterrence theory and propose a de- 


meenence process model based on mutual multi-nation deterrence. 


A. NUCLEAR WEAPON POWER 

iGmeconpoaeiena the magnitude of destruction concomitant 
men the failure to develop a viable nuclear policy, it 1s 
first necessary to understand the power of nuclear weaponry. 
Brown, in his book NUCLEAR WAR, demonstrates the increase in 
destructive power that nuclear weaponry provides. Brown 


States that, 





"The highlight of Napoleon's 1812 campaign against Russia 

was the battle of Borodino, and in the course of it his 
m@emies expended the equivalent of about forty tons of TNT. 
five last classic fleet action of nistory was the battle of 
meyte Gulf which the Americans won by expending 700 tons of 
Mul. the British fired off some $0,000 tons in their 
somme Offensive of 1961, but it took them three weeks to do 
men But another total war might involve the release of eX] 
meosive energy equivalent to 100,000,000,000 tons of TNT." 

itemcevcaciatimenet tects Of muclear power were first ex- 
Memtenced by the inhabitants of Hiroshima, Japan on the sixth 
of August 1945. Due to the delivery and detonation of a single 
mickear device, 64,000 Japanese perished.- Wine eC Gay Se Meaataed 
Meoceona dévice with the equivalent explosive power of 20,000. 
memceot INI] was delivered and detonated over the Japanese city 
of Nagasaki causing 39,000 deaths.” 

Broressor Henry D. Smyth, a2 consultant to the MANHATTEN 


MeeveCl, said that the first atomic devices were, 


Bmyeadvon... that 1S potentially destructive beyond the 
Wildest nightmare of the imagination." 


nme 5, the aocument, THE MILITARY BALANCE 1972-1973, stated 
mmat the Soviet Union was reported to have a nuclear warhead 
mien upon detonation would generate the equivalent explosive 
mower Of twenty-five million tons of TNT. Such a weapon 
would be more than one thousand times as powerful as the weap- 


ons which obliterated Hiroshima and Nagasaki. The potential 


lprown, Nee elem, Dp. 14, Praeger, 1964. 


‘oughterson, Pomieeondeomletts. Wo. Medical Effects of the 


meome Bomb in Japan, p. 2., McGraw-Hill, 
eal. ye De 


*Gisvannitti, Peweticmbecisvoneco Drop the Bomb, p. 307, 
Covward-NeCann, 1965. 





festructive power envisioned by Professor Smyth has increased 
maeoOugh weapon development to the extent that a total nuclear 


meenieht result@in the destruction of civilization. 


B. NUCLEAR WEAPON NUMBERS 

The magnitude of destruction resulting LrOue dente lear.con- 
itet 1S dependent on both the power and number of weapons 
Metonated, The increase in nuclear weapon numbers has been 
dramatic. 

ites itrst production run of nuclear weapons, in the last 
months of World War II, was limited to approximately twelve 
devices.” Met icmtrcenicledr stockpile Of the United States 
Weewaply did not exceed one hundred and fifty weapons.° The 
Pimbecad states exercised its monopoly of nuclear weapon pro- 
mietrOn With restraint. 

iresannoumcement by Molotov in late 1947 that, 

metere 15 no longer any secret about the atomic bomb," 

mame eCONLIgnation On 23 September 1949 that the Soviet 
Dime mad detonated an atomic deyice broke the United States' 
nuclear weapon production monopoly.” ThemoOVLetscevclepmen t 
meenucilcar weapons production facilities, and the weapons 
mie those facilities produced, spurred the United States to 
miercase 15 nuclear inventory. The nuclear weapons arms 


mace had begun in earnest. 


Sealine opm tne Balance of Military Power," p. 23, 
Pino mbo ole VOL. - 187, 10.6. 


ouestor, Sieocwedn Jim omacy, pp. 6-25, Dunellen, 1970. 
New Toumiumes. November 7, 1947. 
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Ex@eke TiUclcan Warhead figures are not available due to 
Mational security considerations. Aion exact figures are 
foe averlablle, they cam be estimated from analysis of produc- 
Mion cdcility capabilities and fissile material production. 
peeeoo4 study utilizing such an analysis determined that Great 
Britain had perhaps 1500 nuclear warheads and France had 
Several hundred. ® In 1o70@the samevprocedune applied to China 
mesuited in an estimated Chinese nuclear stockpile of several 
dozen warheads.” Une Cedieeates wnlic he amenomees “pie ected to 
my, trom the base year of 1972, would credit it with 9690 
warheads.?° ihe Saemonoj,eecemens foumtne Soviet Unionwoeuld 


aerimate the Soviet inventory at 6,750 warheads ./? 


Combining 
the above projections and estimates yields a world stockpile 
Peproaching 20,000 nuclear warheads by 1977. The tremendous 


increase in nuclear warhead numbers compounds the problem of 


Pew oping ana Malntaining a viable nuclear policy. 


C. NUCLEAR PROLIFERATION 

lite complex problem of nuclear policy development 1s com- 
plicated not only by the magnitude and number of weapons in 
existence, but also by the number of nations which possess such 


moeeecs. AS the number of nations possessing nuclear weaponry 


SSIPRI Yearbook of World Armaments and Disarmaments 1969/ 
a Pepe ool oO tocinolm intermational Peace Research Institute, 
70. | 


"ibid. p. 381. 


1Oquanbeck, le oncerblechinan, B.M.j Issues for the Mid- 
Seventies, p. 26, Brookings Institute, 1973,  — 


ibid. p. 381. 
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increases, the number of divergent national interests served 


miso Inereases. In 1945 the United States was thé only na- 


tion that had the ability to utilize nuclear weapons in pur- 


SUlLt O 


MMU osmnatloleleiNteres¢. otk Tatawons had the ability 


Bomutilize nuclear weapons in pursuit of their various national 


intere 


Sus by 1974. 


Mae ianerease in tne number of nuclear nations and the 


Seeced With which the increase has taken place poses an addi- 


meeonal dimension of complexity to the problem of nuclear policy 


eove lopment. 


fons 


Table I shows the date each of the nuclear na- 


PecTCCutMCmIUGMcr “divetia.  Incmaveragcem ate sOueon try 


momine nuclear club has been approximately one nation every 


Six ye 


Nation 


United 
Soviet 
United 
France 
China 
India 


1”, 


9 
hus 


eu Si. 
; 
Pe SeORenI RS) NUGEEAR TEST 
First Nuclear Test Time 
States POs uly 9 45 


Binal ort Zoe oop ueibe li 1949 

kingdom POGEOb et so 57 
2S October 1960 
Ome TOwe yeh] Or 
18 May 1974 


JA) Eile Al 


SMeeOrar cit. 1 OS1, 


eZ 


Lag From Previous Entry 


Not Applicable 
4 Years 

3 Years 

8 Years 

4 Years 
10 Years 





Dee FUTURE NUCLEAR NATIONS 

The nuclear policy-making problem is Pheteme hy COn mused iy 
nations possessing the capability of nuclear weapon develop- 
emt, £Or they appear to be the most likely to enter the 
nuclear arena in the future. In 1966, nine nations were cred- 
/meeda with the economic, technological and industrial capability 
Memessary for the development of nuclear weaponry. The nine 
nations were the Federal Republic of Germany, Canada, Sweden, 
Switzerland, Israel, Italy, India, Japan, and Australia.’ 
metememations have since developed the required capabilities, 
ana India has entered the nuclear arena by detonating its 
Memetedevyice in 1974. It must be assumed that additional na- 
mins will utilize their nuclear development capabilities and 
weooenucilear'’ within the next few decades. 

inmouch emerging nuclear nations may require several years 
mmmeoven decades before they individually or in concert can 
mmmerenge the lead in nuclear weaponry of the two pre-eminent 
meer powers, their mere existence requires re-evaluation of 
existing nuclear policies. As emerging nations increase their 
meer piles, their impact on the nuclear policies of the other 
Mations also increases. 

To summarize, the problem of viable nuclear policy formula- 
mem 1s complicated by the dramatic increase in weapon numbers 


and individual weapon power. These increases coupled with the 





to Knorr. ree nmene Wcccmoriditary Power in the Nuclear 
Pcp toe PInceton Unaversity Press, 1966. 


Ws 





fapidly expanding number of nuclear nations dictates a con- 
minuous re-examination and MOCEUPL GALE GN Gemcxlstime nuclear 
doctrines. Nuclear policy formulation must be dynamic if it 
mmmeOo cope With continued increases in nuclear nations and 
mpebear weapon numbers. <A static nuclear policy, in light of 
Maemrapidiy changing nuclear situation, is insufficient to 
meemote the stability of nuclear deterrence and could promote 
the disastrous consequences that a failure of nuclear deter- 


memee entails. 
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fee NUCbEAR DETERRENCE AND THE DETERRENCE PROCESS 


Pee CAPABILITY 
inmercebtetOorerTucidate Some of the basic tenets of various 


Mm@elear deterrence policies it is first necessary to define 


EVO primary concepts. The two concepts are capability and 
muedibility. 
Dieletr capability, consists of two prerequisites. First, 


a nation must have a nuclear device, and, second, it must 
possess a delivery system or vehicle. Neither the device nor 
M@iomcaelivery vehicle is sufficient by itself to constitute a 
nuclear capability. 

Mitere exist Vdrious levels of capability. The level of 
Capability any nation possesses at any particular time is de- 
pendent upon weapon numbers, weapon power, reliability of 
Memrvery Systems, targeting doctrine and other less signifi- 
Smt rtactors. there is no particular number of weapons which 
eaeccs tO a2 specific level of capability in all situations. 
ierever, there are some useful concepts which stem directly 
from capability when viewed in a situational context. 

Paliot Stee nuclodnmecaipeability 7S one of the various 
levels of capability which is dependent upon the situational 
moiecxt. A first strike nuclear capability is that level of 
nuclear weapons and delivery systems which allows one nation 
to launch a devastating nuclear attack against another nation. 


For the purposes of this thesis, such a strike against another 





eeion, which also possesses a nuclear first strike capability, 
m assumed to destroy sufficient numbers of the opponents 
meapons to nepate any attempt to respond to the first strike 

ar Kind. 

A second strike nuclear capability is that level of nuclear 
weapons and delivery systems which allows a nation possessing 
mien a Capability to absorb another nation's first strike and 
mae SULLICient remaining weapons to devastate the attacker. 
euch a capability has also been defined as an assured destruc- 
t2On Capability, in that the launch of a first strike against 
Such a nation invites that nation's second or retaliatory 
eertke. A nation with an assured destruction capability en- 
fumes that its enemy will be destroyed, even if it attacks 
eeeweu. worndne, by maintainine sufficient numbers of weapons 
and delivery systems. 

Buch terms as first strike, second strike, and assured 
@estruction capability are valid only in a situational con- 
text. The level of capability which would provide China with 
assured destruction of India in the event of melons war 1s 
MomemieceSSarily the level which will give it the same capa- 
Seniy against the Soviet Union. Similarly, though India may 
possess a first strike capability against Pakistan, that level 
would not necessarily be sufficient to provide it with a first 


Serie capability against the United States. 


DeeOkEDIBILITY 
Credibility may be defined as believability. The concept 


of credibility is equally applicable to an analysis of one's 
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PememuckediI Capabilities aS 1£ 18 to an opponent's. What a 
nation believes of its own Sema ities. how it perceives its 
opponents view of its nuclear capabilities, and how it views 
mesmopponment's Capabilities are all part of the complex con- 
@emt Of credibility. 

Micenumpen of weapons pOessessedeonr belveved to be possessed 
by an opponent affects the credibility of the opponent's nu- 
@poar effectiveness. Due to secrecy of nuclear matters, 
eset inlLOrmation concerning enemy weapon strength and target- 
miemaoctrine 1S incomplete at best. Projected probabilities, 
PerereMmecwanracteristics, targeting doctrine, defense capabili- 
ties, and a host of other factors may reinforce or detract 
meommetie beliet that one's own nation or an opponent possesses 
Pepepeeta2ic level] of veapability. Such a belief may have no 
footie in the reality of the situation, and may in fact be a 


memprece perceptual error. 


See: ERRENCE AND THE DETERRENCE PROCESS 
Papabl tity sana credibility are inter-related and integral 
iomemine tile Concept of nuclear deterrence. The term ‘deter- 
memee haS a profusion of definitions, and has been defined 
Seevarious times as follows: 
M@letetnemee)>--prevents an enemy power taking the decision 
memuse armed torce; (by causing him), to act or react in the 


mecent Of the existence. of a Set Of dispositions which consti- 
tute an effective threat."!4 


14 
1965. 


onc Ve cucmmencC and Strategy, p. 24, Praeger, 


heyy 





™(Deterrence) is the power of -reprisal and the knowledge 
mnt tie means Of reprisal exists.” 


ad 


Be Veterrence) is the ability to influence someone not to 
aoesomething." 6 


"(Deterrence) is a species of political power having the 
@epacity to induce others to do things or not do things which 
mmey would not otherwise do or refrain: from doing." 

Pemethe purposes of this thesis, and in the interest of clarity, 
mao necessary to more stringently define deterrence. Deter- 
meee in this analysis is limited strictly to the concept of 
mmerear deterrence, and is defined as an actual or implied 
threat of nuclear force by one or more nations which results 
mimamcecision by an opponent to forego initiating the use of 
his nuclear weapons.* | 

[a=oMmetic basle delimitcion Of deterrence, it is possible 
momeonstruct the minimum criteria if deterrence (nuclear) is 
memeeerct., Neterrence, in order to exist, requires an inter- 
action by two or more nations each of which has some level 
Meamenmcodtble nuclear capability. in a situation where a na- 
Mmioneias NO rivalS with which to contend the deterrence con- 
memes NOt Operative. It is not sufficient to stipulate that 


miemtwo Or more nations involved are interacting. They must 


1 Quester, Clo eeloteruenecemperore Miroshima, Wiley, 1900. 


 Teti, Pee ocuchmmon Newer fence 9p. 10/7, Naval Post- 
maecrauate School, 19/2.- 
ile 


EipcewemGyhinem Neternence and Power,’ p. 163, Journal 
Pec olridet Resolution, June 1960, vol. 4, no. 2. 


*Deterrence and nuclear deterrence may be considered for 
BiceplUmposes Of this thesis as synonyms. 
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Bewin Conflict. Nations which pursue courses of action which 
are not in conflict with other nations do so unencumbered by 
problems which stem from opposition and consequently avoid 
being deterred. | 

The capability each nation possesses may or may not exist 
in reality. It 1s necessary only that a nation merecuare as 
emeagibie an Opponent’'s nuclear capability. For deterrence to 
PealSt, 1t 1S necessary that each nation pose a credible nu- 
micat tnreat to the others. 

LUeheatmeanapliaty and credibility are not the sole pre- 
meaquisites for deterrence. The knowledge that an opponent 
Beemcsses a nuclear force 15 not sufficient to deter an ag- 
eressor unless it is perceived that the opponent also possesses 
@momresolve to utilize its force in opposition to the conten- 
Mmlarea action. the national resolve to utilize nuclear force 
is directly related to the perceived value of the issue in 
conflict. Recent international interaction do not contradict 
Giemnypothesis that nuclear force and the threat of its use 
are instituted only when the nations involved perceive the 
meen in conflict to be vital to national security anc sur- 
veal. * 

To summarize, for deterrence to exist there must be at 
eas t fo nations each with some credible nuclear capability 
mieconriitct, Further, each nation must perceive that its 


Sppoment Was the reselve to utilize nuclear forces as threatened. 


Siyowcubanwimssa le Crisis 15 @ prime exanple. 


a 





Hiteimemese CONdItloOns Exist, and nuclear exchange is not gen- 


erated, deterrence can be said to exist. 2 
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wee 9 ac) ’ «@ aio kKD pre ‘Tew , sase@ eunbiaiinvos aco 


a1 fey. Canetisseb (6 


eet Amon Din RENCE POLICY 


Wiettcamotites Nuclear Geterrence Strategy as a national 
Pewiey had its Start with the detonation of two nuclear de- 
vices during World War II. The detonation of those two weap- 
momestablished that the United States had a nuclear capability. 
Mee lear weapons were a reality. More importantly, the United 
eimates had demonstrated its resolve to utilize its nuclear 
monopoly to support and assist in the pursuit of its national 
aims. through the detonation of those two nuclear devices the 
United States had established the two basic tenets of nuclear 


deterrence, capability and credibility. 


Pee WelERRENCE DOCTRINE 

fiGenerranio la tieatron ot mucilear policy wes neither forth - 
coming nor necessary due to the nuclear monopoly possessed by 
meemumited States. In fact a complete doctrine of deterrence 
mimouph threat of nuclear retaliation was not deyeloped until 


well after 1947.18 


iheaitase bDeenwortemespeculated that the 

Secidation of nuclear deterrence policy was prodded by the 

mevtet Union's detonation of its first nuclear device in 1949. 
MC wo mimeaiprecteomdctormnence doctrine 1S attested to by 


pme fact of limited nuclear weapons production prior to Soviet 


Emtranee to the nuclear arena. The United States' near 


il 


Souestor, G.H., Nuclear Diplomacy, pp. 4-6, Dunellen, 
O70 . 


2] 





Surtariment of planned nuclear testing during the Berlin crisis 
of 1948 strongly implies the existence of only a minimal nu- 
clear stockpile and an incomplete targeting doctrine. 
Without adequate weapon numbers and a complete targeting doc- 
Meme. claims Of a formal nuclear deterrence policy lack 
emedence. 

DRtiwenen deloOnatlom Of 1tSs first nuclear device the Soviet 
Union broke the nuclear weapon monopoly held by the United 
meaees. Ihe United States could no longer threaten the use 
of its nuclear weapons with impunity. The implicit general 
Wemicy Of containing the Soviet Union's aggressive tendencies 
[eeenethne threat of nuclear force became increasingly less 
credible as the Soviet stockpile increased. The general 
foeey Of containment, in order to be viable in a world char- 


Me@eenized by two nuclear nations, required a more explicit 


Seatement aS to national objectives and strategies. 


bee NSC-68 
iicenceqiiredsne-cvaliatron Came ian the form of NSC-68. 
imessaocument has been called, “the first comprehensive state- 


uz [tepreseltecad 


itemten or a (United States) national strategy. 
in detail various national strategies available to the United 
States. The option chosen by the United States was one of 


collective security and containment of the Soviet Union and 


MENSA, Orme 


sOetaummOpaseit. ps 39). 
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eieereople Ss Republic of China. The narrowness of the general 
poerey Of -CONntainment had been replaced with a more complete 


doctrine of collective security and containment. 


wee NOC-162 

As Unites States nuclear forces expanded and general pur- 
Meer orees declined, NSC-68 became untenable. NSC-162Z replaced 
ie@-06 and expounded the virtues of massive nuclear retaliation 
Mie the envisioned longterm idealogical conflict with the 
soviet Union. ** 

The strategy Of Massive Hetaliation incorporated a sub- 
Meemesy. OLten reterred to as the “trip-wire."” This sub- 
Semdeecy entailed initiating a nuclear attack against the 
Porter Union 1f the Soviet Union were to trip the wire of 
American response by attacking NATO forces in Europe. Such 
Peembarepy attempted to make credible the idea that nuclear 
force could and would be utilized to ensure victory for the 
hemo forces. 

Continued Soviet development of nuclear weapons and de- 
Mivnenry systems coupled with the maintenance of large conven- 
mena LOrces decreased the credibility of massive retaliation. 
In the words of one European commentator, referring to the 
weiucy of massive Mecalilaciron, 

Moun (NATO's) present policy, which Mr. Dulles has labeled 
‘massive retaliation’ seems to be becoming too drastic and 


mere xible for these objectives. Increasingly, we are get- 
meine imtoo a position where, in effect, we shall be forced to 


‘lipid. p. 114. 
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Pitedten, and 1 necessary initiate, the destruction of 
Civilization in the event of any measure of aggression._too 
powerful for our small conventional forces to combat." 
Hee FLEXIBLE RESPONSE 

In 1962 a new policy embracing flexible response was in- 
Stituted. Flexible response was articulated as allowing the 
mule torees of the United States to be employed as required, 
to the degree required, when required, in the manner required. 
itespolircey Of tlexible response no longer restricted the 
Mme c otates to an all-or-nothings conflict. This new doc- 
iaine was sunoreed Dyacimiveneaccmin Cxpenaleures for general 
memepose conventional forces, thereby allowing a truly flexible 
response in the conventional as well as the nuclear arena. 

ite sdoctrine of flexible response was developed primarily 
femavert cOtal war and to allow for the resolution of con- 
ier ac Slonificantly lower levels of combat and destruction. 
iMmmere ceneral policy of flexible response various targeting 
Siemapeoles have been embraced. The two most widely accepted 
mmectine doctrines are counterforce and countervalue. 

Moiicermonree targeting 1s based upon the concept that the 
threat of delivery of nuclear weapons against the opposition's 
felitary torces 15 Sufficient to avoid maximum nuclear re- 
maeration by limiting nuclear destruction and removing the 
tieeadt tO National survival. Countervalue targeting 1s more 


encompassing in that it is based upon the belief that targeting 


42nuzzard, ee HaewH Bomb, Massive Retaliation or 
SaitictecdmMcterrence, p., 148, International Affairs, 
imimlooOn volo o2, NO, Z. 
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should include population and industrial centers as well as 
Heelitary anstalllations. Where counterforce targeting en- 
visions a limited nuclear exchange with minimal damage to 
mepumlation and industrial centers, countervalue La Geet 1 e 7c n= 
wbowons a weapons exchange on a city-for-city, installation-. 
fPomernstallation basis. 

Both counterforce and countervalue targeting are viable 
mregecing doctrines at levels of conflict below that level 
of nuclear weapon exchange which would threaten national sur- 
Vowel, AS targeting doctrines, each offers additional levels 
Seeeuesponse which a nation may employ in order to avoid act- 
ing or reacting on a level which would endanger an opponent's 
Saeeles OWN national survival. The ability to utilize addi- 
tional levels of response may increase the amount of time a 
iweron has in which to select alternative courses of action 
Mepeesevaltiate 1tS position, but ultimately nuclear deterrence 
iemmerest in the concept of assured destruction of the enemy. 

imidcsmucmeas the €oncept of flexible response combines 
counterforce and countervalue targeting with an assured des- 
Mmametion Capability, it 1s viable and inaeed preferable. 
forme vet we tO ignore Or underallocate sufficient resources to 
Maintain an assured destruction capability is to destroy the 
moemety to exercise a truly flexible response. It is vital 
Maateany Nation which aspires to hold a position as a super- 
power and world leader be able to utilize a complete range of 
response and not one truncated at the ultimate level, that 


level being the assured destruction of one's enemies. 
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LV eecCONGE DT UA COST /BENEFIT MODEL 


in order to develop a deterrence model, it is first neces- 
Sary to accept three assumptions. First, it must be assumed 
that nations act in a rational manner in affairs directly 
linked to national survival. Second, it must be assumed that 
every nation possesses a unique national system of values with 
waeecli it Evaluates costs and benefits associated with various 
Courses of action. The third assumption is that the loss of 
Mmathonal Survival is perceived as an infinite cost by each 


mation. 


A. RATIONAL DECISION-MAKING 

mei Zio tie nuclear deterrence process, 1 15 C£ pri- 
farmy importance to assume rational decision-making. Conceptual 
modeling techniques do not allow for irrational decision-making 
meacesses, though they definitely exist. Leadership char- 
feeerized by lunacy does not lend itself to modeling. Rational 


praemon-racional decision-making do lend themselves to process 


- 


analysis.“> 


When the decision-making apparatus of a nation is 
eontronted with a Situation where the decision is directly 
inked to national survival, this thesis assumes that a rational 


fclSioOn-makine process will be utilized. 


é3ailison, Cw ConecptualeModels and the Cuban Missile 
fprolse meeiiem merlcam POlitical Seréence Review, vol. 63, 
ies Oy 10) ee 
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ieee NAT TONAL VALUE SYSTEMS 

Rational decision-making meaunne < a comparison of al- 
ternatives against some criteria and toward some goal. The 
criteria utilized and the goal pursued are derived by a na- 
tion from its unique system of national values. Kennan 
alluded to the uniqueness of national value systems when he 
stated that nations should, 

MWexercise the modesty to admit that ... (each nation's) 
national cece ieoenet yess really capable of under- 
standing. 
iomaccept khennan iS to accept that each nation does have a 
Moemque value System, and further, that its value system is the 
Omy One that it can -accurately employ. Consequently, actions 
which appear rational to one nation's value system may seem 


non-rational or irrational when viewed through another sys- 


tem of values. 


fee CONCEPTUAL COST/BENEFIT MODEL 

It 1s from the set of national values that the conceptual 
moceling of cost/benefit relationships springs. Utilizing 
the assumption of rational decision-making and recognizing 
the importance of national value systems, Klaus knorr developed 
a conceptual formula of cost/benefit relationships as applied 
EO military power.-” His model states that the utility de- 


rived from the development of a military force is equal to the 


Se 


¢xennan, Coe morrean Ninlomacy: 1900-1950, pp. 18-21, 
Mis-144° Mentor, 1952. 
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value placed upon the benefits derived from such a force minus 
the costs incurred. Knorr concludes that the utility is equal 
to the difference between aggregate benefits and aggregate 
costs. In mathematical symbology Knorr's concept Caleb emo x 
pressed as follows: 

V=aB-SC 
The formula states that the value (V) of-an action is equal 
to the summation of perceived benefits €@B) minus the summa- 


mom OL perceived costs (=c).°° 


D. MODEL APPLICATION 

Mor, Smmoacl is especiallyeuseful in that it permits 
emoliuation of alternative courses of action in Situations in- 
Metvyine potential nuclear conflict over issues threatening 
National survival of one or more nations. Applying Knorr's 
eomeept tO a two nation interaction problem, the conceptual 
cost/benefit formulas for each nation may be developed subject 
to the following assumptions. 


(1) Both nations involved in the interaction consider 
EhewtisesUcmEOnDesyiltal, CO their national survival. 


(2) Each nation possesses a nuclear first strike capa- 
Debreyeanawieleher Nation possesses a nuclear 
second strike capability. 


(3) Neither nation can solve the problem by conventional 
means. 


Mellizing the above assumptions for an interaction between two 


nations, Alpha and Bravo respectively, two alternative nuclear 


ole oe Se 
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Seurses Of aCGCtion appear feasible. tTIhe first is to launch a 
memes trike,wand the second is to refrain from launching a 
first strike. The cost/benefit formulas for Alpha are as 
follows: 
f(y First Strike Launched 
Value of First Strike = (Summation of Benefits from 
First Strike) - (Summation 


Oieeests from Eayst Strike) 


V = ZB aC 
FS aS FS 


(2) No Strike 
Value of No Strike = (Summation of Benefits from No 
Strike eMC oUMmattoOn Of COSts 


from NO, otrike ) 


V = =B = = 
NS NS NS 


Pemere viously stated, 1t 15 the national value system that 
pemmows tor the valuation of the various alternative courses 

of action. It is, however, possible to evaluate the alterna- 
PivemcOourses Of action presented here without comprehensive 
knowledge concerning the national value system if loss of 
ieeronal Survival is considered to be an infinite cost. Ap- 
Meee tiie concept Of infinite cost to the preblem of alterna- 
Mmyecmseclecti0n, two points become apparent. First, alternative 
(1) ensures the survival of the nation employing such an action 
by destroying its opponent and consequently resolving the issue 
[imeontiict im 1ts favor. Second, alternative (2) is dependent 
Peon the action the opposing nation implements. If the oppos- 
Dmipeniattonwontseror a2 "No Strike’ policy, the issue in conflict 


will remain in conflict, with both nations' national survival 


Zo 





mimeatened, If the Opposing mation opts for a "First Strike" 
policy, it will destroy its opponent and resolve the issue 
mieconriilct im its favor. 

Examining the value of the two alternative courses of 
fet1onm in Such a manner reveals that alternative (1) will 
imme SOme valle Which may be positive or negative, but will 
matt Cases be preferable to the value of alternative (2), 
Given that the oppoSing nation implements its first strike 
oeeton. Inasmuch as the alternative courses of action are ap- 
plicable to both nation Alpha and Bravo, each nation will (due 
memtne Concept of infinite cost associated with loss of 
national survival) avoid those courses of action which allow 
Mmtidte infinite cost to be exacted. In such a Situation, both 
Alpha and Bravo would avoid alternative (2) and opt for ai- 
Memiuative {1) as the only rational alternative to be pursued. 
In fact both nations may reasonably and rationally perceive 
the cost/benefit evaluation of alternative (1) as an impera- 
mime torn launching a first strike, for it 1s the only course 
Gea ction miChmeneuees DOeianauronal Survival and resolution 
ieerme 1ssue, regardiess of an opponent's subsequent actions. 

imouehNe@Ssi, benetle relationships become increasingly 
meer tcuit £6 Quantify and analyze as international implica- 
tions are considered, the approach is useful if it is accepted 
that the loss of national survival is considered to be an in- 
minbtie COSt. Rational decision makers must consider tae salen 
finite cost associated with the loss of national survival and 


act accordingly. The model as presented may seem to imply 
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that two nations, each possessing a nuclear first strike ca- 
pability, are doomed to engage in aietioas war. Such an impli- 
faelom 15 false, for only when those nations are involved in 
direct conflict over an issue, which is itself vital to the 
national survival of each, does the decision to launch a 

first strike become rational. 

The cost/benefit model presented here is not a deterrence 
model,» It is not a nuclear deterrence model because neither 
nation would rationally be deterred from the launch of its 
Mmilelear torees. the model demonstrates the applicability of 
the cost/benefit concept to interaction analysis eae aneeete 
nations and is consistent with the assumptions of rationality, 


national value systems and infinite cost. 
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Vee biome Pen e TONS DETERRENCE MODEL 


The concept of assured destruction through wetaliatory 
response is not operative in a world characterized by only 
two nuclear nations each possessing only a first strike capa- 
pity. In order to employ a truly flexible response, a na- 
tion must possess a broader range of nuclear capabilities. 

iiecabasdswter analyzing tlexible response multi-nation 
interactions is the cost/benefit analysis presented earlier. 
Expanding the basic cost/benefit interaction model for the 
iwo Mation problem, it 1S possible to present the resultant 


memes Of alternative courses of action in a matrix format. 


he «©=MATRIX PRESENTATION OF COST/BENEFIT FORMULATION 
pUavect tO the Same assumptions utilized in the two nation 
@ost/benefit scenario depicted earlier, the value for the two 
easeeTNative courses Of action nations Alpha and Bravo may em- 
ploy are as follows: 
Gy First Strike Launched 
Value of First Strike = (Summation of Benefits from 
First Strike) - (Summation 


OF Costese trom First Ootrike) 


V = =B = a @ 
FS he lens: 


(Ze NOS trike 


Value of No Strike = (Summation of Benefits from No 
Strike) = (Summation Of Costs 
from No Strike) 

V == B = Z6 

NS NS NS 
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Pc lseuscea Carlier, alternative (1) 1s the only alternative 
which ensures survival of the nation employing it regardless 
of the action that the opposing nation implements. The value 
of alternative (1) can be equated to national survival, and 


meesented in payoff matrix format as follows: 


PAYOFF MATRIX FOR NATION ALPHA 


Nation Bravo Alternatives 
Cay S tao ke 
C2 NOm so Ciedhive 


Jove Be 





A-1! Not Applicable Survival 


A-2} Destroyed Survival/Con- 
tinued. Comet. ct 


>lurePe AOHHs rs 
Ninaeo ranma YS 


ieteine nation Alpha's alternative A-1 across row 1 yields the 
Same results that the cost/benefit model yielded, in that, a 
mot Strike by nation Alpha destroys nation Bravo and ensures 
Alpha's survival. Again referring to row 1, the payoff matrix 
farosses the incompatibility of both nations launching a first 
mimelce Simultaneously. The matrix is also useful in demonstrat- 
iestne value of alternative A-2. It displays that the value 
Pomninha of the alternative that it employs is dependent upon 
Piemilucriaelyc COUnse, Of AcCt10n that Bravo pursues. The re- 
ules On the Matrix can be seen Ae CORGesmona CO sme resuits 
obtained from the cost/benefit equation analysis presented 


Slee we iiertcmittom tie matrix displays that 1f both nations 
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Tie OrmemiOnmcttihemotlduesy the result ts survival with con- 
mamuea contlict. the continued eonainier Hesults From the tract 
miat such ad cholee Of alternatives will not resolve the 
original SS Wile 

ioe pa) Otteilatrix ror Mation Bravo is identical to the 
ome presented £or Alpha due to the fact that each nation pos- 
messes the Same Options and capabilities. The equality of 
Mimelerpante Ss Matricies will not hold for all cases as will 


be demonstrated later. 


B. TWO NATION UNEQUAL CAPABILITY MODEL 

iiomwellity or the matrix approach lies in its ability to 
deal with unequal levels of capability and multi-nation 
problems. The matrix approach allows for detailed analysis 
Mmpeossitble alternatives and the determination @s to whether 
MmnOtCndererrence 15 present in the interaction. 

Uimlezine the assumptions of rational decision-making, 
mitinite Cost associated with the loss of national survival, 
and a system of national values, the following scenario may 
be developed. Two nations, Alpha and Bravo, are involved in 
Peeoielhct Over an Isste considered to bé vital to the 
national survival of each. The issue can not be resolved by 
conventional means. Nation Alpha possesses an assured destruc- 
mEonmcapability against nation Bravo, and Bravo possesses a 
mirSt strike Capability against Alpha. 

Mimencmreciarrto, “ene tollowine courses of action are “€on- 


Siaene dam ossl ler 
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APH A So ALGERNATIVE COURSES OF ACTION 

A- | shoes t S tiaike ° 
hezZ No First Strike 

h-Sehetallatory SotLike 

BPRAVO'S@ALIERNATIVE COURSES OF ACTION 


B-] First Strike 
R=-2eNOwrirst Strike 


Applying the concepts of cost/benefit relationships, and in- 
fete Cost associated with the loss of national survival, 

the value of each alternative course of action can be deter- 
meds Ihe values can then be presented in a matrix payoff 
format. The payoff matrix for nation Alpha for the scenario 


as presented, is displayed in Table Il. 


PoavOrr MATRIX FOR NATION ALPHA 


Natron bravo Alternatives 


Be 1 Br 2 





eal Not Applicable Survival 


pe (an) ol fe) = ZONA PS 
Nitsa sears eS 


A-2 Destroyed Survival/Continued Conflict 
A-3 Destroyed SUEViIwaly Continued Contlict 
Tabi il 


Moeperore, the matrix displays the assumption that simul- 
mancous launch is not considered possible. In addition, it 
must be assumed that a course of action resulting in survival 
and resolution of the issue in conflict is preferable to one 


PMehmecestiesmitmotnvivala with continued conflict. Examining 


ie 





anole 11, it 15 apparent that Alpha's rational choice of al- 
ternatives must be that of a first strike. Only a first 
strike strategy (A-1) ensures Alpha's survival and the resolu- 
@mome of the issue in conflict regardless of the course of 
action Bravo pursues. 

Pecurener simml) t Veationwon Aloha Se payoLt Matrix 1s pos- 
Sible. Inasmuch as strategies A-2 and A-3 present the same 
payoffs, they may be combined and presented as one strategy. 
Such a combination is conceptually valid when it is remembered 
mit DY definitiom a retaliatory strike can be employed by a 
melon Only if it has not already utilized its first strike 
option. 

ALPHA's ALTERNATIVE COURSES OF ACTION 


A-torigst Strike 
A= 2 NOPE TS eeoerihe wer etargatory Strike J£ Attacked 


The combined alternatives evaluated as before yields the 


Smo liti1ed payort matrix presented in Table II1. 


PAYOFF MATRIX FOR NATION ALPHA 


Nation Bravo Alternatives 


Dae B-2 





Ae th Not Applicable Survival 


jee Wes troyed Sumvrval/Gentinued Conflict 


oi OR 2} eee, 
Wm =A eS ae ee 


ets shill 
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the simplitied payoff matrix displayed in Table III pre- 
sents the same results as the expanded matrix. In both ma- 
Grreies, the preferability of Strategy A-1l 1S apparent. 
Alternative A-1l is the only alternative which Alpha can pursue 
feeemowe riskine Loss of national Survival. Acting rationally, 
Mipha would be faced with a decision where a first strike 
against Bravo would be imperative. From this analysis, it 
fee concluded that Alpha has not been deterred if it acts 
rationally. 

A complete analysis of the scenario is not possible with- 
Seed CXamination of Bravo's payoff matrix. Utilizing the 
momplecte Set Of alternatives presented earlier, Bravo's payoff 


fittrix could be developed as in Table IV. 


PAYOFF MATRIX FOR NATION BRAVO 


Nation Alpha Alternatives 


A-1 A-2 A-3 
NA 
AL 
- Reh Not Applicable Survival Destroyed 
OR 
N N 
B B-2 Destroyed Sh UmeNen avaslliys Survival / 
RI Continued Continued 
Comeilict Cont Liuet 
A V 
Ver 
os 
ABE Ly 


Seances avons Payor: Matrix, there appears to be 
Rom ioOnluapemottauery sin factwa first strike strategy, (B-1), 


appears viable and of little more danger to national survival 


| 





imitaiead MO Strike Strategy, (B-2). The matrix, however, im- 
mincheny addresses the concept of expe GLI lS DL Se Mel teypacO 7: 
Bravo to rationally employ a first strike strategy it must 
consider that the retaliatory strike Alpha possesses is not 
emealoble. It Bravo perceives that Alpha's strike is credible 
and would be employed, Bravo's payoff matrix would be altered. 
Mores certainty of response to attack could be represented by 
fombining Alpha’s alternatives as before. Combination of 
ine S alternatives would result in the simplified matrix 


meesented in Table \. 


PAYOFF MATRIX FOR NATION BRAVO 
Nation Alpha Alternatives 


A-1 ere 
Se 


B-1 | Not Applicable Destroyed 


Peeves toyed Survival/Continued Conflict 


Od rPawt ABAOHnH r= 
QmMaHys Ps wma LS 


TABLE V 


iD tev ecenonicr@ites that due to the assumption that 
Pipia S retaliatory response is credible, Bravo is faced with 
@ cdOminate strategy. By not employing a first strike strategy 
Bravo lias a possibility for survival with continued conflict. 
Perot sc lMmnomstratepy ensures Bravo's destruction and loss 


of national survival. As a rational nation, Bravo would be 
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forced to avoid any alternative which did not have some form 
of national survival as one of its outcomes. - 

The matrix analysis implies that Bravo would be rationally 
deterred from initiating a nuclear exchange only as long as 
memperceived that Alpha's retaliatory response was credible. 
Meme Ss choilce Of a no strike alternative is directly dependent 
meem the credibility of Alpha's response. If Alpha's credi- 
bility is lost, Bravo may no longer be deterred. 

Two important points may be drawn from this two nation 
Mimeraction model. First, nation Alpha is not deterred, but 
Miseedd has a first Strike imperative. Second, nation Bravo 
memeeterred by the assured destruction capability of its op- 
boment only as long as the opponent's assured destruction 


Smeapility remains credible, 


eee lf WO NATION EQUAL CAPABILITY MODEL 

As the nations of the world increase their nuclear capa- 
beeterty, additional levels of muclear interaction are possible. 
iietead Of Only one of the participants being deterred, both 
Maeepercelvye a no strike strategy as the dominate strategy to 
Memoursued. Such a situation arises when two nations in con- 
meet Cac possesses an assured destruction capability against 
ene other. 

Utilizing the previous assumptions, the following courses 
Meeaccion may be considered feasible: 

MEPS SoU lERNATIVE COURSES O& ACTION 


Pemieleies Go Ser 1Ke 
we omlarst oturike, Retaliatory Strike If Attacked 


£8) 





Pie women Live COURSES OF ACTION 


Bemeeeirst Strike : 
bas Om tectmoertkhe,ehetdllatory otrike lf Attacked 


Ppeyineg the concept of cost/benefit relationships as before, 
Miemvarlous alternatives may be evaluated. The results are 


Peesented in Tables VI and VII, for Alpha and Bravo respective- 


Ty . 


PAYOFF MATRIX FOR NATION ALPHA 


Nation Bravo Alternatives 


Joye J Be 





aie oe eApplicaple Destroyed 


ec | Des ecroyved Selvaveary come onuoa Commence t 


> mur > BOR rz 
Nti<taesyrPsasnnnsre > 


TABLE VI 


PAYOFF MATRIX FOR NATION BRAVO 


Nation Alpha Alternatives 


eek AZ 





od |p Oe: Vevoveerue felts) N= Nes Gioy ed 


B-2 | Destroyed Survival/Continued Conflict 


Of rPmwy ZOrnN ra 
indo ar wns re }S 


8 bie v1 I 
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The payoff matricies for Alpha and Bravo are identical 
due to the identical capabilities and Options that each nation 
possesses. Inasmuch as the payoffs are identical, the dominate 
strategy for Alpha must also be the dominate strategy for 
Piavo. ine stratesy of no first strike, being the only stra- 
fmecy which results in the possibility of survival, in any 
Bonn, 1S the dominate Strategy. 

Mice a Sittatton, both nations would rationally be de- 
tibed £rOm Initiating a nuclear exchange, for to do so would 
emsure one’s own destruction. It 1s the retaliatory capa- 
bility of the opponent which makes the only rational decision 
mat OL Opting for a no first strike strategy. 

Ditleeene capability Or the credibility of the opponent's 
retaliatory response declines, mutual deterrence will exist. 
The nations involved will either compromise on the issue or 
mueeer thelr capabilities in order to ensure the resolution of 
mime 1SSue in thelr favor. 

Comparing the two nation equal capability model to the 
two nation unequal capability model results in the following 
SoseluUSions. Pirst, if both mations possess assured destruc- 
monecapabilities mutual deterrence will exist. Further, 
such deterrence will remain stable as long as each nation 
possesses its assured destruction capability and perceives 
Brat Its @ppenent's retaliatory response is credible. Second, 
when one of the nations does not possess or fails to maintain 
ed ieee ct iNet lon Capability, it presents its opponent 


with a first strike imperative. In any situation where there 
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worsted Ltrstestrike imperative the nuclear balance of power 


ms highly unstable. 


Dee THREE NATION EQUAL CAPABILITY MODEL 

PeoMmnecameestrueti1On tiroueh retaliatory response is not 
mitmormly Cause of deterrence. Deterrence may also occur when 
none of the nations involved possesses more than a first 
Strike capability if at least three such nations are inter- 
emi? . 

Utilizing the same assumptions applied to previous models, 
mie 1S possible COmdevelLop a three Nation interaction model. 
ferseiurther assumed that each nation's first strike capabil- 
ity can be utilized only once, and if employed must be employed 
im its entirety against one opponent. Inasmuch as each nation 
possesses an identical capability, the same basic set of aj- 
Memnatives may be envisioned for each as follows: 

ALPRA'S ALTERNATIVE COURSES OF ACTION 
rir st otrine Against Bravo 
hag es te oolike Agains 6 Chariie 
NS CNG ies tet nike 
PRevo oe ole RNAI VE COURSES OF ACTION 
Boies Perot ninco ims t Alpha 
be 2 ewirsot eo enixe mnie ainst Charlie 
be oO rars test rake 
CME oil enV COURSES OF ACTION 
C-I5 First Strike Against Alpha 
C7 irest ctiikve sgaimst Bravo 
Comoe riyst ourike 
In order to develop the resultant payoff matricies from 


aicealtemnatives possible, the following additional assump- 


tions are necessary: 
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lL NOME Ounlatlons act in concert. 


Ze oerOnso sNevemmorretci@atory Capability 1f struck 
DoeonOured Mat1on,s farst strike. 


Peeeesicen launcher 1S £Lirst strike, no nation 
possesses any additional capability. 


Due to the symmetry of alternatives and capabilities, a 
frst Strike by any one of the three opposing nations results 
immune Same DaSic outcome. For example, it may be assumed 
Pest Alpha implements strategy A-1, a first strike against 
Bravo. 

iplementation, Of Strategy A-l leaves Alpha with no re- 
femineg nuclear capability. Due to the effects of Alpha's 
strike, Bravo no longer possesses any nuclear capability and 
fone ror the purposes of this scenario destroyed as a nation. 
Gm@arlie is the only nation which would possess a first strike 
magaetility and its tull range of options. Analyzing the re- 
maiming alternatives the payoff matricies in Tables VIII and 


eiiay be developed. 


PAYOFF MATRIX FOR NATION ALPHA 
Nation Charlie's Alternatives 


Gait G2 Cas5 


Pei Westroyved “Survival / Surv iy 
Continued Continued 
Gon: avert Gon: livet 


= ee Ge Zones rs 
OAMaesa rant oe } 


TABLE VIII 
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PALOPE Mathie FOR MATION CHARLIE 


Nation Alpha Alternatives 


A= 1 





c-] Survival 


Sunealy ContanmucasGontlict 


C-3 Survive, Contmnued Contlict 


mH maemo ZOHHArPs 
NQmMdtHAapawmnsac D> 
KO 


TABLE 1X 


Alpha's payoff matrix demonstrates that its survival is 
Pmeinecent upon Charlie either refraining from launching its 
Mmiteste strike, Or Charlie launching its first strike against 
Ieee, Charlie's payoff matrix demonstrates that the payoff 
temivead trom launching a first strike against Bravo is equal 
Pomme payOtt derived from refraining to launch any strike. 
However, a strategy of first strike against Alpha ensures 
Mites urvival of Charlie without continued conflict. Alterna- 
ime C-] 15 a dominate strategy for Charlie. Inasmuch as it 
is assumed that survival without continued conflict is prefer- 
pole tO SUrVival with continued conflict, Charlie is presented 
With a first strike imperative against Alpha. 

thewscenanio can be generalized due to equal capabilities 
and identical alternatives to yield the following conclusions. 
iti wetincesiatfon imteraction characterized by equal 


Minott he capability, any nation which implements a first 
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meurxe Mresenes the remaining nuclear nation with a first 
Strike imperative. Second, nations would not rationally be 
Ieline tO present a first strike imperative EG an opponent 
PeamiclJization Of their first strike option. Consequently, 
pmomonly rational option is the no strike option. Only by 
employing a no Strike strategy can each nation ensure its 
BSuuvival. In essence, each nation is deterred from initiat- 
ing a nuclear exchange by the remaining nation's nuclear 
@imability and potential first strike option. The third 
nation's capability acts in the same manner as an assured 
Seoeruction Capability in a two nation model. In both 
Scenarios deterrence exists, but it is the result of the nun- 
toameot Participants in the three nation model presented here 


meemer than a difference in capabilities. 


FeeeeliRES NATION MIXED CAPABILITY MODEL 

itijesnuclear picture of the world today is that of two 
irons Cach with an assured destruction capability against 
aiemetier, and a third nation rapidly developing a first 
merake Capability. In addition to these three nations, three 
Gener nations possess some nuclear capability. As China de- 
Merops itS first strike capability nuclear policy decisions 
meooth the Soviet Union and the United States will be affected. 
iter evolvimne nuclear Situation can be modeled as before. 

Ui hia geeiier sates baste set Or assumptions of rationality, 
MmitElmite costeassociated With loss of national survival, and 
a system of national values, the following scenario may be 


developed. Three nations are in conflict over an issue each 
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perceives as vital to its national survival. Two of the na- 
tions, Alpha and Bravo, each possess an assured destruction 
@apability against e€ach other. the third nation, Charlie, 
moessesses only a first strike capability. Subject to the fol- 
lowing additional assumptions the payoff matrix for each of 
mee nations can be developed. 

iaiic = assured aceatrUetron Capability of Alpha and 
Brawo permit them to absorb a first strike from 
any one nation and respond with sufficient weap- 
Ghemeomacvastate their attdeker . 

2. Neither Alpha or Bravo have sufficient weapons to 
Vaunch the equivalent of two first strikes, or to 
launch a first strike and a devastating retaliatory 
Siedelnice. 

3. Nation Charlie has the capability to launch only a 
Pivots erike and it Struck with a first Strike will 
not be capable of response. 


ee Oetwoeenatlons act In concert. 


wee soured GeStruction mations employ their retaliatory 
response against the nation which attacks them. 


Sulbbjeet to the above assumptions, the following alterna- 

eve COUrses Of action appear feasible. 

Webi ALTERNA VE COURSES OF- ACTION 

Nel irSeotia ne Acainst Bravo 

ios orrike A\cainste Charlie 

oe oer oto tm whectaibatory strike If Attacked 

BRAVO'S ALTERNATIVE COURSES OF ACTION 

Polen mrst strike Acaarmst Alpha 

Bow binoteourikeeAGaims t Charlie 

POM toto t rhe menectaliatory Strike If Attacked 

Cre Oe oe Dea eV COURSES OF ACTION 

Cot vbtrst Strike Against Alpha 


Gece irSteotrike Against Bravo 
Go Oma rs €- otrake 
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iceman wot ernie interaction will be approached by 
assuming an initial action has taken place and examining the 
resulting payoff matrix to determine if the assumed action 
miomla Nave been employed or avoided. Three types of inter- 
actions are possible. 

ioey pe 1 

It may be assumed that Charlie launches a first strike 
against either Alpha or Bravo. This action immediately in- 
vites retaliatory response from the nation attacked resulting 
mimecstruction of Charlie in the same manner as depicted in 
Taole V for Bravo. Thus, Charlie is deterred from launching 
mers GNStrike Dy the assured destruction capability of na- 
tions Alpha and Bravo. 

It should be noted that, if for any reason the re- 
mumacOory Capability of the attacked nation is not employed 
ees t Cliarlie, the remaining nuclear power 1s presented 
Meee a Lirst Strike imperative against Charlie. Such an inm- 
perative would result from the belief that the nation suffer- 
mmieecnarlie's first strike Pim Tinede ee pOssess a retaliatory 
Seoapility. Consequently, the interaction for the first strike 
miperative would be similar to that presented in Table II. 

Midge Gecitenicor SCtsoOr cincumseances , Charlie would not 
micmonally be willing to launch a first strike against Alpha 
bide.) bY tatnching 2 £iyst strike Charlie ensures its own 
fesehiculonweiaethe GbpoOSing Nations are constrained to act 


madeuOn a lly 
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ie Type I] 


A second set of interactions occurs it One On they as- 
sured destruction eamabile nations attacks the other. In this 
Scenario such an interaction would be either Alpha striking 
Puavo Or Bravo Striking Alpha. This situation 1s identical 
Pemthie Situation payoffs displayed in Tables VI and VII. By 
launching against an assured destruction nuclear power the 
Bommechiing Nation ensures its own destruction by inviting re- 
mauptatOny response. In erfect a first Strike by either assured 
Poot rUction Capable nation ebliterates both and leaves the re- 
maining nation intact. 

Gonscauently sit the assured ieekwnecien haerons > act 
in a rational manner they would opt for a no strike strategy. 
PoeeneAlpia and Bravo would be deterred from a first strike 
ae@ainst the other by the retaliatory capability that each 
possesses. 

Seeetyce 11 

Finally, if it is assumed that one of the assured des- 
truction capable nations launches a first strike against 
Charlie, another aspect of the interaction may be investigated. 
Momecxamplé, a first Strike by Alpha against Charlie results 
in the destruction of Charlie and the elimination of Alpha's 
first strike and assured destruction (retaliatory) capability. 
However, Alpha and Bravo would continue in conflict over the 
Seitiiietsecie, — ihe payor: matrix for nation Bravo in such 


ovat lomenommnesented am lable X. 
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PAYOFF MATRIX FOR NATION BRAVO 


Nation Alpha Alternatives 
CWetttcetive Nucleanm Capability) 





B-] Slr yay a 


SuUEvuval, Conmtimued Const lict 


B-3 SUEVnvialy Concunmued COntlict 


Os FP awe Zon Psa 
Nitta HH epawmHsr> 
td 
t 
l ee) 


TABLE X 


Examination of Table X reveals that Bravo is presented 
mien a dominate strategy. A first strike against Alpha en- 
Sizes survival without continued conflict. Consequently, 
Iiava 1S presented with a first strike imperative against 
epic. Considering that the issue in conflict is vital to 
national survival, Bravo would be acting rationally if and 
oly if it employed its first strike against Alpha. 

Peipia tS @ rational mation, it would not attack Charlie 
fee o do SO would present Bravo with a first strike impera- 
tive. Similarly, Bravo would not be willing to attack Charlie 
emaspresent Alpha with a first strike imperative. Both as- 
pured destruction capable nations would be deterred from an 
attack on Charlie by the first strike imperative that such an 
attack would give to the other assured destruction power. 

inesmecde™maadressed i1n the presentation of the three types 
of interaction is a deterrence model. No participant in- 


volved in the interaction would rationally be willing to 
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@mitiate a first strike against any other participant. To do 
So lS tO invite either a retaliatory response, or present an 
opponent with a first strike imperative. In each of the three 
ime Interactions Which compose the three netedon mixed capa- 
bility model, each nation would rationally follow a no strike 
@amecTMative. With a no strike alternative the only rational 
alternative which can be implemented, the interaction results 


in stable mutual deterrence. 





VI. SUMMARY AND CONCLUSIONS 


A. THE NUCLEAR SITUATION 

The advent of nuclear weaponry added a new dimension to 
miemconcept Of deterrence. The dramatic increase in des- 
EMieetrye power avallable to potential belligerents dictated 
Myemaevelopment of some form of nuclear restraint. Nuclear 
deterrence policies were envisioned as providing the required 
fmeoerdint, Such policies had as their ultimate goal the 
peaasention Of nuclear warfare. 

Pevcmlevel on Muchear Capability possessed by potential 
belligerents increased and additional nuclear nations emerged, 
Smistimne ceterrence doctrines required modification. Deter- 
rence doctrines addressed the concept of assured destruction 
through retaliatory response, but did not explicitly address 
the increase in possible interactions due to the expansion of 
mee nuclear community. Policies of flexible response were in- 
Seretuted to deal with nconae tone HEVeietnan total nuclear 


WaT. 


Bee Pie ANALYTICAL MODEL 

iitewmethod or Investigating the various interactions pos- 
Sible in the expanded nuclear community was based on the per- 
ceived cost/benefit relationships alternative actions provided. 
ei lizrneetie bastemeost/benefrit relationships each alternative 
peo Luci tied ompossibple to formulate a hierarchy of resultant 


values. The three resultant values specifically dealt with 
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were survival, survival with continued conflict, and total 
destruction. The resultant values were shown to be dependent 
in several cases upon the alternative course of action imple- 
mented by one Or more Opponents. 

fimmorder tO display Ene interaction process which cul- 
femates im the resultant values a matrix format was used. By 
applying such a format, it became possible to analyze multi- 
iteemom 1nhteraections as well as interactions in which partici- 
Memes DOSsessea ditrerent levels of capability. The matrix 
display allowed for the concise presentation of complex in- 
temections by breaking the interactions into several standard 


mypes. 


free CONCLUSIONS 

From the analysis Tic MiiMm@ciiac hols mpmeSeChecam sn tie 
beady Of the thesis, four important conclusions may be drawn. 
merst, assured destruction provides deterrence in all cases. 
Regardless of the number of nations interacting, the nation 
which possesses an assured destruction capability deters po- 
tential aggressors by threatening their survival with its 
foeailatory response. 

Eeeona, MationS which Wave only a first strike capability 
Mayepresent an opponent with a first strike imperative. Con- 
pcanentiw, the tallure to maintain an assured destruction 
fapaptidty either through loss of credibility or reduced capa- 
bility might endanger a nation's survival. 

itidemcmceititemtarsetimne doctrines are useful inasmuch 


omic) sibemer fective in deterring nuclear exchange at levels 
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below those which endanger national survival. However, such 
policies ‘and targeting doctrines can not be allowed to de- 
Peact 110m a Mallon Ss assured destruction capability without 
Mavdmeime the very reason for the development CieGe te ero mec 
MOLI Ccy . 

Puimdily ss Gecterrencermay €xiSt im the absence of an assured 
destruction capability as an interaction phenomenon when three 
Gr more nations are involved. Deterrence of this type is as 
effective as deterrence from an assured destruction capability 
Pieeit 1S al interaction result rather than a planned outcome 


Pyerany particular nation. 


teeeekcAS FOR ADDITIONAL RESEARCH 

The cost/benefit approach presented in this thesis opens 
Mew and interesting areas for further research. Utilizing the 
basic modeling procedures, maximum and minimum desirable 
mae us Or NUClear Capability can be investigated. Expanding 
the modeling approach will allow for the investigation of 
muclear interactions at levels below that of national survival. 
maneeting doctrines may also be investigated and analyzed for 


Piel? cONtCribution to nuclear deterrence policies. 
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